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“Statistics and the Accountant”
By Harry H. Wade

Conforming to the growing realization that accountants must be
equipped to advise clients intelligently, not only as to accounting
practice and procedure, but also with regard to business policies,
it behooves the profession to consider the various statistical de
vices as a possible source of guidance. ‘‘Even the casual observer
of business is aware that marked changes have occurred in the
kind of service performed by the public accountant and in his posi
tion in the economic structure.”
Upon inspection it appears that the public accountant is in an
advantageous position in reference to the utilization of statistics
in his practice. Files of audit reports contain a rich mine of
statistical data which might be used with great advantage to the
client and without violation of confidence. Furthermore, the
accountant is adapted to the intelligent compilation of the data so
as to produce significant results. Public accountants tending to
specialize in the field of one particular industry become a deposi
tory of detailed and trustworthy data which perhaps might yield
valuable information, under statistical treatment, concerning
conditions past, present, and future, in that industry. Somewhat
the same type of statistical treatment might also be advanta
geously applied to the figures of one concern within the industry.
The public accountant has also the usual outside sources of
statistical data which could be used in a supplementary manner.
The computation of seasonals, secular trends, cycles, correlations,
and index numbers would certainly facilitate the intelligent inter
pretation of the accounting statements and records.
Perhaps the public accountant does not wish to increase his
already numerous duties and responsibilities. It appears, how
ever, that the public accountant is being placed in the position of
business advisor more and more each year and he must face the
problem of equipping himself to render this new service or ac
knowledge his inability, or lack of desire, to do so. Regardless of
this phase of the question there are many situations wherein close
association exists between orthodox accounting practice and
statistics.
1. Certain phases of statement interpretation should be made
in the light of trends, seasonals and cycles if such interpretation
is to be significant. The question of, “How is business?” can
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not be answered without consideration of what is normal. Let
the accountant at least familiarize himself with the tools of
statistics.
2. Discussion on such points as the effect of the decrease in
the purchasing power of the dollar upon depreciation charges
should be approached rather timidly by the accountant who
has no knowledge of the price trend or how it is measured.
Rebuttal is more effective when one is in complete mastery of
the opponent’s line of thought.
3. The difference in such terms as “an average of ratios”
and “a ratio of averages” is most important to the accountant
who, in certain situations, should use the first term and in other
situations the second.
4. The statistical cost system not controlled by the general
ledger is justifiably criticized by the accountant. Perhaps the
cost system perfectly controlled by the general ledger is also
open to criticism if it is not analyzed from a statistical view
point.
5. Significant standard costs require statistical analysis in
their construction and use.
6. Budgetary industrial accounting based on sales, or any
other basis, demands some knowledge of normals and cycles.
It is sometimes argued that fluctuating material prices make a
budget impossible or valueless. On the contrary, however, the
budget may, by necessitating a study of these fluctuations, enable
a more intelligent purchasing programme to be devised. In any
case, better results are likely to be obtained by giving study to the
subject through statistical analysis.
Does the accountant consider statistics as a part of his profes
sional knowledge? It would seem that he should. At the pres
ent time, examinations for the C. P. A. certificate generally omit
any question in reference to statistics. I venture the opinion that
in the near future this will not be the case.
Index numbers are among the most useful statistical tools and
the main purpose of this article is to discuss briefly the problem of
their construction. Originating in the analysis of commodity
price statistics, their use has been extended into many fields, such
as production of commodities, stock prices, and general business
activity. Nevertheless, they are still used most widely in the
study of commodity prices, and the illustration in this article is
therefore taken from that field.
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The method of constructing an index number will depend, to
some extent, on the purpose it is to fulfill. There are, however,
difficulties to be met which, in general, are common to all methods
of construction. Professor Fisher of Yale University advocates
an index-number formula termed the “ideal” which meets, sub
stantially, all tests and is favored by many other prominent stat
isticians. As this type of index number, modified in some cases
to suit particular situations, is so widely known and used, the
following discussion will begin with that method of construction.
To provide a concrete example which will serve as a basis for dis
cussion, it is assumed that we desire an index number which will
measure the change, from month to month, in the price of ma
terials purchased for the production process of some certain in
dustry. The following table of data presents imaginary material
A to E, inclusive, with information as to the cost of material pur
chased in January and February together with the number of
units purchased. The last column is the average cost of each unit
obtained by dividing the cost of the material purchased in the
month by the corresponding units.
January, 1930
Q0=Quantity of
base period
base period

Vo= Value in
Material

Cost
of purchase

A........................
B........................
C........................
D.......................
E........................

$ 10,000
30,000
15,000
80,000
5,000

Total purchases
of material in
January............. ..

$140,000

Po = Price in

base period

Units purchased

Average cost per unit

5,000 gallons
1,000 tons
5,000 bushels
800,000 feet
2,000 barrels

$2.00 per gallon
30.00 per ton
3.00 per bushel
.10 per foot
2.50 per barrel

February, 1930
Material

A........................
B........................
C........................
D.......................
E........................

V1

Q1

P1

Cost
of purchases

Units purchased

Average cost per unit

$ 14,400
8,000 gallons
16,500
500 tons
9,900
3,000 bushels
50,000 1,000,000 feet
2,500 barrels
5,000
$ 95,800
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$ 1.80
33.00
3.30
.05
2.00

per gallon
per ton
per bushel
per foot
per barrel
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We desire to know the prices of the materials in February, 1930,
as compared to the prices of the same materials in January, 1930.
It is evident that the relation of the February, 1930, prices to the
January, 1930, prices would differ from the relation of February,
1930, prices to January, 1913, prices; hence it is necessary to select
a base period which will produce significant results when other
periods are compared to it. The year 1913 is often selected as a
base to which all other years are compared, as it represents the
last normal year prior to the world war, but the year 1926 has
more recently been used for this purpose. Assuming data is not
available for 1913 or 1926, we arbitrarily select January, 1930, as
our base period. The relation, therefore, of the February, 1930,
prices to the January, 1930, prices will be termed “the February,
1930, index number” with January, 1930, as a base. (The
March index number would be the relation of the March prices to
January prices, etc.) That is, if the prices of February, 1930,
were as a whole twice as high as they were in January, 1930, the
February index number is then expressed as 2, or more commonly
200 per cent. Note that the index number is a measure of the
change of the prices as a group. Separate study of each material
will show scatter and dispersion, the prices of some materials
rising while the prices of other materials are falling. While the
index number for February, 1930, might be 200, that does not
mean, of course, that all materials have exactly doubled in price.
Indeed the cost of no one particular material may have exactly
doubled. The significance of group movement can not be deter
mined by an independent study of each of the constituents of the
group and it is only through the use of the index number that the
character and meaning of the group movement can be determined.
Having decided upon the purpose of the index, selected an
appropriate base period, and tabulated the data, the evident
problem now becomes one of combining or averaging the prices of
the five materials to obtain a representative price for the group.
There are at least two difficulties which must be overcome:

1. Inasmuch as some materials are priced and purchased by
the gallon, some by the bushel, some by the ton, some by the
foot, it is difficult to combine them into a price that will have a
meaning.
2. Materials which may be low in unit price may be of much
importance, due to the quantity used, and materials much
37
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higher in unit price may be comparatively unimportant, due to
the small quantity used. Some attention must be paid to the
weighting of the more important items.

Fisher’s “ideal ” formula, in effect, advocates the solution of the
first difficulty by measuring the relative change in the price of
each material. The relative change in price of material A is the
relation of the unit price of February, $1.80, to the unit price of
$1.80
or 90%.
January, $2.00, which is expressed as
$2.00
Assuming the following symbols:
P0 = price of the base period
P1 = the price in the given period to be compared to the base
The relative change in prices is then expressed as —
P0

This is

generally termed the “price relative.” Price relatives for each
material are shown in table II, column 1.
The advantage of the use of the price relative is apparent.
Material B advanced $3.00 in price and material C advanced only
30 cents in price, yet each had the same price relative. This is
highly desirable as the 30 cents increase in material C was just as
significant as the $3.00 increase in the price of material B. Of
course, the quantity of each material used is important, but that is
difficulty No. 2 which will be discussed later. Another apparent
advantage of the price relative is the escape from the awkward
units of tons, in the case of material B, and bushels, in the case of
material C. The price relatives are on a common percentage
basis and may readily be combined and yet they continue to rep
resent adequately the price change in each commodity. While
the method of using the price relative is not original with Fisher’s
“ideal ” formula, it may be considered the first step in its construc
tion and provides the answer to the first difficulty.
In overcoming the second difficulty we are faced with a trouble
some question. We can not weight with the number of units, as
these units are of different size and type. The dollar value of each
material, however, is significant as a weight and is furthermore
comparable as between materials. Assume, then, that we advo
cate weighting the importance of each price relative by the value
of that material. For example, the value of material E purchased
is $5,000 each month. The price relative of material E (table II,
column 1) being 80 and the value $5,000, the weighted price rela
38
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tive is 80% X $5,000 or $4,000. With material B, however, the
value in January is $30,000, while in February it is only $16,500.
Which value is to be used in the weighting? We must admit that
the use of either value to the exclusion of the other will be partial
and the best solution to this question seems to lie in constructing:

1. An index number for February based upon January
and using January’s values as weight. We term this ‘‘index
number A.”
2. An index number for January based upon February, using
February values as weight. This relation is then reversed to
obtain the relation of February prices to January prices and the
resulting index number will be termed “index number B.”
3. Index numbers A and B are then averaged to determine
the correct index number.
While this at first may appear to be a proposal to have two
wrongs make a right, there is, upon investigation, some justifica
tion for this procedure. The errors in the two incorrect index
numbers are, in effect, inherently counteracting, and tend to pro
duce a correct index number when properly averaged.
Table II.

(1)
Price relative for Feb.
with Jan. as base
P1
P0
A— 90 (in %)
B—110
C—110
D— 50
E— 80

(Index number A)

(2)

(3)

Weights,
Jan. value

Weighted price
relative

“P0q0"

— Xp0q0 =
p1q0
P0

p1

$10,000
30,000
15,000
80,000
5,000

$9,000
33,000
16,500
40,000
4,000

S= 140,000

5=102,500

,,

In table II, column (2) are the weights based on January
values, used to impart to the price relatives their importance in
the group.
Table II, column (3)—the product of columns (1) and (2) gives
the weighted relatives. The total of column 3 is then divided
by the total of column 2 to give the average of the weighted rela39
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tives or the February index number based upon January, using
January’s values as weights. This index number A is, of course, as
yet incorrect as it has not included the influence of the February
values.
Assume the following symbols:
P1 = price in February
P0 = price in January
q1 = quantity in February
q0 = quantity in January
S = Summation or total
The procedure just discussed may be expressed algebraically as
follows:
p1
— = price relative of each material (table II, column 1)
P0
p0q0 = value of each material in January (table II, column 2)
—X p0q0 = p1q0 = weighted price relative (table II, column 3)
P0
S(p1q0) = total of weighted relatives
S(p0q0) = total of values used as weights
S(p1q0) = Index number A for February based upon January
S(p0q0)
and using January values as weights.
Substituting the figures as shown in table II in the above
formula, index number A is determined as follows:
S(p1q0) 102,500
—------ =---------- = 73.2 = index number A (in %)
S(p0q0) 140,000 ----(in %)
73.2 + is therefore the relation of the February prices of the five
materials, as a group, to the January prices of these same
materials, January being assumed as 100.
1q0)
S(p
The final formula —-----suggests a short cut in the computaS(p0q0)
tions which is in reality the procedure Fisher describes.
Since p1 is the price in February, and q0 is the quantity pur
chased in January, the expression, p0p1, is the amount the units
purchased in January would have cost if they had been purchased
at February prices. The short cut procedure therefore for ob
taining index number A is then:
1. Multiply each January quantity by the corresponding
February price;
2. Take the total of these hypothetical values;
3. Divide this total by the sum of the actual values in January.
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“Statistics and the Accountant"

This method is termed “an aggregative method” as it
gives an index number using total or aggregate values.
If we construct similarly an index number for January based
upon February and using February values as weights, the price

relative will be expressed as, — X p1q1, which is equivalent to p0q1.
p1
The total of the weighted relatives, S(p0q1) divided by the total
of the weights, S(p1q1), is therefore expressed as —----- To conS(p1q1)
vert this into a February index number based upon January, we
S(p1q1)
must invert it as follows: —----S(p0q1)
This formula suggests the short cut procedure advocated by
Fisher for index number B as follows:
1. Add the values of material purchased in February,
2. Divide the total obtained in (1) by the value of materials
purchased in February if they had been purchased at January
prices.
3. The result of this division is index number B which shows
the relation of February prices to January prices using February
values as weights.
Table III. (Index Number B)
(3)
(2)
(1)
Price relative for Jan.
Weights,
Weighted price
with Feb. as base
Feb. values
relative
per M dollars
“p0"
p0
,,
,,
—Xp1q1— p
" q"
“p1q1”
P1
p1

A—111.11 (in %)
B— 90.91
C— 90.91
D—200.00
E—125.00

$14,400
16,500
9,900
50,000
5,000

$16,000
15,000
9,000
100,000
6,250

5=$95,800

S=$146,250

S(p1q1)
Substituting figures shown in table III in the formula —-----S(p0q1)
index number B is obtained as follows:

——— = 65.5 = index number B
146,250 ----41
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Index number A (73.2), and index number B (65.5), should be
the same, as they both measure the change in February prices
relative to January prices as 100. The fact that they differ is due
to the error inherent in each because of the weights used. Index
number A used January weights exclusively and index number B
used only the February weights. The true index number, or
Fisher’s “ideal,” is then obtained by taking an average of 73.2
and 65.5 (preferably a geometric average), as follows:
√73.2 X 65.5 =69.2
The results of the computations now indicate that February prices
of the five materials as a group, and in consideration of the rela
tive importance of each material, were 69.2 % of January prices.
Fisher’s “ideal” formula is expressed algebraically as follows:
√Sp1q0 X Sp1q1
√ Sp0q0 Sp0q1
From the accountant’s viewpoint this immediate relation of
February prices to January prices, as just determined, may be of
no particular interest. The accumulation of such information
over a period of years, should be of great interest, if only to pro
vide background for intelligent discussion in audit reports. In
time it will possibly lend itself to interpretation which will assist
materially in answering such questions as:
1. In this industry, are prices of materials tending to increase
or decrease in the long run? It will probably develop that
while the index number varies from month to month and from
year to year, a certain long-time tendency to increase or decrease
will be evident. This long-time tendency, termed “secular
trend” may be conveniently measured by statistical methods.
2. Are prices for these materials on the average higher in
February than in July or December? The effect of the seasons
on the prices of the various materials may be determined and a
seasonal index prepared.
3. Eliminating the effect of any long-run trend or the effect
of seasons, is January, 1930, at the bottom or the top of the
business cycle? The construction of the cycle for this industry
permits of possible correlation with the cycle of a related in
dustry with possibilities for valuable forecasting.
A modification of Fisher’s “ideal” is the use of fixed weights in
the aggregative form. In reference to this particular illustration,
42
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it is simply the relation of the hypothetical value of material pur
chased in January, at the February prices, to the actual values of
the same materials in January. This is the index number re)
ferred to as A and is expressed as —---- While this construction
S(p0q0)
is not quite correct, it is reasonably so and generally safe to use.
The computation of the index number is made conveniently by
this formula, and without the necessity of any information as to
February quantities. In place of using January quantities “q0”
very frequently a quantity is substituted which is representative
of a period of time or an ideal production programme.
Montgomery believes that an auditor who expects to perform a
considerable amount of investigating in the course of his practice
will find it useful to compile statistics in various instances. Some
people may feel that statistical information is interesting and all
very well, if one has the time and money to have it prepared.
They do not consider the cost of not having it. There is available
a constantly increasing quantity of informative business statistics
compiled by government bureaus, chambers of commerce, bureaus
of research, financial institutions, trade associations and manu
facturing groups. The auditor should take advantage of the com
parison which these sources of information afford as the knowledge
gained may be of great aid in reviewing the client’s operations.
The accountant has long been familiar with statistics in a
general way, but the subject is deserving of more serious attention
and greater utilization.
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